Bioengineered human growth hormone supports limb regeneration in the hypophysectomized newt Notophthalmus viridescens.
It is well documented that growth hormone (GH) replacement therapy will restore normal limb regeneration to hypophysectomized adult newts. However, it is also known that the GH preparations used in previous reports were contaminated by other pituitary hormones shown to support regeneration when administered free of GH. The recent availability of bioengineered human GH was studied for its ability to restore the regenerative capacity to hypophysectomized newts. Five days posthypophysectomy adult newts were subject to forelimb amputation distal to the elbow. Animals were divided into three groups (n greater than 20). Each received one of three GH preparations: pituitary-derived bovine GH, pituitary-derived human GH, or bioengineered human GH. GH was administered via intraperitoneal injection (0.029 IU/50 microliters) on alternate days for either the first 5 days (total of 3 injections) or for 35 days (total of 18 injections). Pituitary-intact and hypophysectomized control newts were subjected to forelimb amputation and injected with hormone diluent. All newts that received GH demonstrated normal limb regeneration to the early digitiform stage by 35 days postamputation. None of the hypophysectomized control newts showed any evidence of regeneration. We conclude that GH alone can restore the ability to undergo normal limb regeneration to hypophysectomized newts.